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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a capacitor 
insulating film which is high in thermal resistance, and 
has little leakage current and high dielectric strength. 
SOLUTION: A semiconductor device constituted of a 
DRAM equipped with memory cells formed of data 
storage capacitor elements C each equipped with a 
lower electrode 54 of ruthenium film, a capacitor 
insulating film 61, and an upper electrode 62 of titanium 
nitride film and connected in series to memory cell 
selection MISTFETQs formed on the primary surface of 
a semiconductor substrate 1, wherein the capacitor 
insulating film 61 is of a two-layered film composed of 
crystallized tantalum oxide films 56 and 58 which are 
each thinner than 10 nm, and the insulating film 61 is set 
at 10 to 40 nm in thickness. 
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V -fc/HIftfflM I S F ETQ s Kit^JKS^;**!,, /Ut=- 

s&sig^ c x-mi& $ 4x5 ^ * y -t^z^-r s d r am& 

^ffrglT^oT, Mffiilei^r^ lOnm 
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4 0 nmttS, 
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lffifE&JBI6fc]8l&«j£^S&JB5E3!?»4> :? >-*/UT*ifc5 
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1 0 nmWT-CS>5CtSr#iati-5^^Bo 
[»**5] 3£7tl44fE«c<a¥»#lgfi 

tmilss^KtwKJcvy ^v^kBS^fctt^y 

[11*316] »#J«53B«©**«:S$B-e*>o-C, 
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[it*3Sio] 59*35 3 * fcti 4 &m<D¥m#mm.-e 

14, x*E«**MJfcK:*i»*3WJ£ttK:i3V*-C, 8. 5g/ 
cm 3 #±T*S::£«:#«fcrS¥3M«$B. 

10 14, l 1 0 OMP atATT'fcSC t Sr#®i: i" 

-feyHl^fflM I SFETt, HuIBp* * y -fc/loi^ 
fflM I S FETCy-^SfcB KW^t U-Cm*B-r-5 

gBB^ifcfrt-S^SMMSB, *7if4, 

^mm^ta-i^m^m^^^m^m-r^mmk. #jie 

t?MI SFETt«r#-t-4^i»**:ftfi©«jt*«fe-eA>o 
(a) CVDjSKJ:0*llSjb^l'*yH!S:JK«-rSI 

(c) mtRmi&ti&ikikf**A'm±.\z* cvdsi: 

Sr^tr r t *#«fci-S¥8MM8B©Wfi#ife. 
[If *JS 1 5 ] l»*3S l 4 IB«gw^©flE$IBro$iit^ 
StJboT, 

flfj|Smi*3<tO?M2^k^>^/^<0^fig(4, f»^> 
50 ^^^^.SrJS^-i: LfcC VDitlcJ: "9 , 5 5 0taT« 
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[»** i 6 ] tmm i 5 fEttco^^^^mroiUit^ 

HUlESl*3<tU ? m2^t;^>'^yuK<7)^Ji:»4, lOnm 
BIT i: -f 5 C t Srttft £ 1" £ 

[f##JS 1 7 ] S&jfcJS l 4 ~ 1 6 <D{»T^*^-3®I^IE« 
(D *m»m B <£>M3t ^ifc t? 3b o T , 

i s ] fs#js 1 7 fcWKo*mfrmm<ommj3 

$aa*fiS7 o oic~8 5 ot:, tem^m 1 #~ 1 o#ro 
a*a«6 5 ot~8 5 o*c, aaausrai #~ 1 o»os 

[t»*3ii9] 8»*jsi 4~i 6<D{°itxfr—m\zmm 

0 0 e C«TC9?fi*T-f? 1 ^a^frttfcQe, ^Fet4^^. 

#ia^^*3v^T*aaiEft 6 5 o < c~8 5 cc, mm^isi 

[I»*3S2 0] KtjfcJS 1 4 ~ 1 6 <D{BT*l-7S»— «IC|E«6 

V^teIIBS6 5 0t-8 5 0'C 1 il^ll^-lO 
6 0 0 t«T»ESt?i 1 ftia^tf r t SrW® b 

H&iESf? 1 «iatt, a-j/^fflsctesms, toa?aa3o 

[11**2 2] |fjft*l 4~2 1 tDtttlfr— 3®JCSE« 
ti-5*t^*»e>^"9, MIS (a) XSrofltJlE^ 1 ^fb^ 

im*m 2 3 1 2 2 &w.<o*m&%iW.<ommi3 
HtiiB^fbtJ, r^=r#ffl^i-*s*t5*fl!ataa 700 
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[fit#Jl2 5] CVDffitciJ; •j^k^^^/u^^rStS 
IRIS**, «flS*Hft*fc»4JFiS<4»H 

/<? oo1WriB*4ES:lKrlB*l*JJ:tflB2Rrt;S»c»^-r«H 

— K • T^n- K*ff5n - Kn s> * m.b Sr*"?" -5*31 
^firoSSit^BT-fo o T . 

MEjis 1 Rj££n:*5»t*iB 1 mtf^p^mnffiimmm 

2 5)511^1, SfrlEm2SJ^^*5^5^4Q ! aic:J: 
Sr*i«f Loo* lKiSStisrtSJB 2 »{b^>^^8!«) 

[»**-2 6 ] It** 2 5 lB*c<Z>¥i*f*3£fi<a£{i£SSE 

K:fcttS5i&&aasi^ifttS3EJS^£*L, mmm3R 

8&E:fcffi«riHM# LoomilS* l Ktf&CilttlB&K&tRiil 
-T5 £ £ Sr^mti-S^^BW^it^fio 
[«#J12 7J |f*JS2 5*fc«:2 6|S«W^#:Sg 

30 Sbi:, HtfE^^»iH^tc»igK$n^ #-^f B ->y=>- 
»Loo«f1Efll4Krt:a»c:iWE*«S:««L, J^S^bK 

it&®>mztei$,-tz z t tmwLbirz^mtemwLV&m. 
mm. 

[0001] 

#0 [HW»lt5S^»] *3S91tt, #^$IBfeJ;t/ 
■^COSliJtSJt^HL, DRAM (DynamicRandom 

Access Memory) Sr^-f -5 ^ttSeBKiSffl LtW^i 

[0 0 0 2] 

^BJitr-^ h y ^^ttliEf ^tlfclt©!?- Klirl 

S^fflM I S F E T (Metal Insulator Semiconductor Fie 
Id Effect Transistor) i CtViCiE?iJI^Si^$tvfc 1 ffi 

5<? ott^^ffl^*^^ (*^^^;?) t-rmjasnrv^ 



^^ytMKfflMi sfetu, mm*m*ftM 

SSf^li, I^C< ^y-tr/HI#USM I SFET<D_kg|S 

[0 0 0 3] ^¥7-7 0 84^1^ \f y Yf&to 

. fj, Y'y^^s (Capacitor Over Bitline) Wit© 
D R AM£rHfl?5 LTV V 5« CCD^tCfEtt^ftfcDR A 

[0 0 0 4] tC5^\ DRAM©ii5*^fc:fcJ;TJTOffl . 

ilT-li, +»*»a«lSr*Sr»»i-Sii*HJlfc* 
5 0 +5^cSiffl^*Sr?iS«i-Sfc«>ro**if6i®! 

Bi©BSff oat/Ha, Jigemfiifc J: utT»*«inio y - * 

«?SSWli*D$rffi#, DRAM©!) 7Uy>a #+4 «ffS .?<? 
*«J¥fc*sv>rfcje5>K**««W*S:*«-*-S#a!6S^ 
[0 0 0 5] ^©-ofi, KttttftefcttBtMttflGtm 

***i6»B!fcfflv\ ->y =>mtm\zm&. vitm-&<D 
n$httftmmi&mfm<nmmzn< u +»***««:» 

V^/UffiasfcS. &{fc*>*/HBES:2gftil68l£K:ffl^3 
Sflfte, Extended Abstracts of the 1993In 

ternational Conference on Solid State Device and M 40 
aterials, Makuhari pp853-855 s PJ;$tfifcpp862-864 „ 

[0006] /«c*3« mvc9^9^m-i.-m^m.9^9 

(c, 4 0 0'CSft(O^{k#HSU-*3tt-5^*aSfe-5V^i 50 
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[0 0 0 9] jSS^Sttfcifefk^^^/i'BSSrfflV 
-fSiifc^IBi:* -5. y- 
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fe5VM4^®S<O^Iflitt^*#</j:5. «fli, r©J; 

[0 0 1 1 ] M I S FETI^tJU-Sy- hiteMklK 

t L-cte-j&Kiv'y ='>'®?{t:^ffl^,^t 3 4 ^ 5^ N mi s 
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|00 12]««O|^ Bitt&ft6ttt 

[0013] ^fc, *^wros«j»4, m&t&mmnx b 

( 0 0 1 4 ] life, *$&W<n3&}te, D R AMO U71/ /0 
So 
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[001 7 ] 
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[0 0 19] i«J:5ft*i*{MS11K.fcmf» SftSfe^ 

m<»®.R-rti:t>-hv—? six, mi&xifm 
2 mmcomto y ®gft£ffiige-c-# 6„ 

[0 0 2 0] (2) *^^<D^fr3SB«:, ^ 

*«»5>46 SI * ti^a* #g £ ©SI ic^-r 6 StS 

[0021] z<oxof£^m^mm^i:tit£, y— uta 

<omm* v>*j\s^Mi>min.z>w>zM< L4<rt>+# 
4$i*ttRT^6. cixict •? y— vmmm*ft\^it 

y- mum*, &m&mm : 6:m-rz>&mmfcm so 
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[0 0 2 2] 4*3, MIE (l) *3<fctf (2) <D^i»#=g 

[0 0 2 3] *fc, SJf ffil$r1Sj£-r6&&tf>&JR&fi;|g 
t±, ^lf^*l0nmKJlTi:t6cij):t-t5. 

\z.*;<DnW1>v&* l 0 nmaTtt6:il:J: 

•9, mmsm<D^ b ^ml, *fc, ««*r&j±u 

[0 0 2 4] Sfc, ffiia (1) ®^«fl:i£Sf-*3VNT, 
JBl««Sr*tt*'>y avBItU^ SB 1 i ffi)S« t 

{kn&omiki&m^&^^x* m 1 ®ffi-e*>s^s->y 
» =>>m<oitma-z. nvwi/v isoflia* 5 

Dfli£hSr*-r5*i-g-tc*5V>Ti|#^y — ^SjjgTjJ^:^ < 46 

fS(6]^s>6fc». 5 4^-a-^^Bjsriiffl-rnfi 

[0025] me (i) «o*aiff««t*5v^r, 
m i fc«:**«>flM:*fc u< izmitvot 

U ^im<StagffiStWffi»-^imffiS:«fig-f-6^:JS 
#6. 4*3, !BlSH£«/&-r6£:Jf5W:, 

[0026] mre (2) ©*wflsK«»c*Jv^-c, sst 

«T-t6. r y- hf&*K*«fj£-r&&M 

[0 0 2 7] ^^c, milSLfc (1) ZiXTf (2) 

»kbjw*jv^t. &mmtmz&&M,mt9 >9*mt 

II©fgli8. 5g/cm 3 UA-hi4 9, 'Sfc, ^-coiS 
^lil 10 OMPaKTt40> 

Oifmi0%«Ti46„ ^fc, Kfb^v^^Koa 
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[0 0 2 8] (3) **M<0*»»3Slt©«ii^fef4, 

Mft*«S:^UTS«^iK^JK*Sixfey- hi 
(a) CVDffi^iOJBiBMt^v^/UKS:^ 

t^n> (b) mi(om«m\z.x.^mimt^>^jv 
xg. (c) m&&&mtfi>f'i'K±.\z % cvds 

teiO*2IMb*>'*^i!«:»*i-5Xa, (d) Jg2 
[0 0 2 9] ^<D±5ft*W<*J6«o«aj6r»lcJ:*b 

^^ti5 0 /f*3, (c) ioj;^ (d) xaSrS&fcittO 

[0 0 3 0] Il^«fc^28fk^^^^I^ 
LfcCVDjfcKJ; 9, 5 50 

[0 0 3 1] mi^«tO ! m2^b^^^/^OJ^ 
*fi, 1 0 nmJ^Tdr-rSo - <£> «t 0 \Z 1 0 n mUT<D 

[0 0 3 2] «1 SfcttJB2©«Hj6a«:, gtffc# 

tf> M*#H«^fctt5, MM7 0 0t-8 5 0 
{fcXffi*#B«fc*5M"*, ^IfiS6 5 5 0 

[0 0 3 3] ^ibfC, Ilif:(il2(OMIIl 
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#ISM{Cjo*t5 6 0 0tBTOUt?©» 1 ^Sd5fTt? 
8 5 Or, ^l^n 1^-10 ^<7)^#t'Ol 2 ^IIC 

t-8 5ot, mmmm 1^-10 2 «i 

a*sfrfcn*:«, «ffc#BSHc*5tt<5 6 0 OtKiTOia 

[0 0 3 4] &*5 % JSl*Qf3att % ^•✓>#B«tC*3»t 
it? 5, MtM3 0 0t-5 0 0t(Z)i3^ SfcW:/ 
8fc*#BSU-:feM*5fe8i&fiE5 5 0 0^14 

[0 0 3 5] fc*3, *5S^ttS»IB^iif9. SMb*^*^ 
9**«fe^afilLfc*fti: LT, «¥9-l 2 10 3 

'Amumnxmn, Ta 2 o 5 Btsr»*-t-a*i«» 
^ ^ Ta 2 o 5 ICUV-03 r~-y >^ 2 

^mmm<o^m^ o 3 t~~-» *s yam*) muzz v 

B£fSf£rTa 2 05 KK+»l:«j»t5^i:«rlWiLt 

30 fb*^*^«io*k#SraJifkfcJ: 9 5M»U 

fttliT a 2 O5 J^CO^i?^ 10 — 5 0 0A^t^(O{: 

[0 0 3 6] ffiE«3t*«fe^*3V^T, fBim«*fctt* 
tt, (a) Il^iM^>^/H««ii:, «l 

^^^r^H^ic^JtS^S^S 7 0 5 or CO 

[0 0 3 7] sisi^±w^>!J 
5^ i-t-a»»^P,4*»-&|c«:, mim®60 



[0 0 3 8] (4) *5§^o^«fls:3gB^iSitiSlifi, 
Ma93ftSpneftJR2SJSttj:. SSi*3J:i«S2EJE£*fc: 

SfAAaic £ 9 US l 1Mb* AHKMMMb U 
S b lc«EEttfi t«» LooS l KlSSt J3»t 5» 2 It 

it ? > ? ,i>m<Dmmte & xtm 2 5 » 2 mt 

[0039] z<D£?te¥mftmw<omi&mmz£ti 

(1) *5j:t5 (2) <o*m»mm(D£>&&mk*>'*'i' 
m*mmx*$z>o mis 

«»t6:i#"CS, »«lftiMiolftl»WJgE*rrti±LT 
[0 0 4 0] mJlESSii^fite, Sfefc* 

y »EE««8*«t»LooJBiRjS: 
[0 0 4 1 ] *fc, mjiaKit^Mfi, JCffiifti££K:S* 

* / < !y * j£ * fc C V D I d «fc «9 ±i a "C# 3 MS 4 K j£ S 
[0 0 4 2] 
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[0043] (mn<omm 1 ) aut mmcomm 1 o 

D R AM^M Lfc^tt^ 5/ ^i^Iitfo^o 

*ScfctfYiffa (*W*^2x^i AOfflia*fSi) Cfiot 

y 7 KMARY^v h y ^*4fcKEB£*t 

tv^5o x*ifiji:»orBM:B8t5^*yr^M 
ARYo^icitty^ryys AasK«£*vrv^s 0 * 

[0 0 4 4] 12ft IMll(ODRAM(D§ilil 
KitfeSo IS^OJ; 5 t-, :(ODR AMO^^ y 7 U 

(mary) h y ? ^mzmwztitzm&w 

— KIWL (WLO , WL1 % WLn -) i«*<^try 

h«6BL^j:^-eixbo^^gaffistt^a»<D^^y 

ir/u (MC) MJ: «9«fifcS4xTV^ 0 l try htf>««4: 
MISFETQsK«^tlTV^ 0 y y ir/uil^ 

ir>^7^^S A^^$ttTVN^ 0 
[0 0 4 5] *nifo<DMm<DDRAM<Dmi&Jjfe 
«rHffiSrfflv^rxaW^RWi-S. 0 3— E2 6*i, ^ 
M<Dffim 1©DR AM^SJjgXgO— WSrXaWK* L 

[0046] 13 i-TtJ; 5 t->. ^^-^81^^ 

[0 0 4 7] p S-CJfcJgfiM* 1 0 QcmSS(OMiV y 
= y^P)45*S*Sfil^SU f:^i(f8 5 0t 

5/y 3^»{fcBI (H^-T) ^i^tittfCVD (Ch 
emical Vapor Deposition ) LfcJS[J¥ 1 4 0 nm 

metois}) n^&ikm m^-r) &*m&&&i-tiz 
« iinwr>y^i^nsoi <si 

licon On Insulator) Sfe. fe5V^fi s ^cg^^^Av- 

[0 0 4 8] Jfctc:, h S:-^ 
^^icLT, 8t5^fiKSix5€B«OffifEvy =^>mt 

3 0 0 — 4 0 0nmgS<Dig 5 ?:Mt5 0 
5^7 [0 0 4 9] ^JC, htJIE^^ h h^^r^^Lfc 



—iSm&f&£;-tZ>tc£>\C^ t^tlf8 5 0-9 0 0tg 
m<DV^V hKftt-ctSSV^ (Rif: 1 OnntfMffcD) > y 

(O3 ) irh7xh^->i/7V (TEOS) ££y- 

gtfLJgl (H^-T) ^3 0 0-4 0 OnnfiA0>l)W-?Jtt 
«-T5o C^y^ySftKit 1 0 00tiS-CK7 

[0050] ftl:, dcov-y 3y»fkK*CMPiSfel:J: 
m 5 *>rt»tt: s/ y =1 7 LT^^-^Si^«^ 

[0 0 5 1 ] ftH, ¥»#S*l©*ffifc»#LTV*S 

v-y 3^»fl:«t*5J:^>!; ayaftutfctitfiyy 
a*i»s«ioeMi, ^y ^sm^ 

-35 (nft^lM I S F ETeMt^M K p 
fc<b;itfB W^fT^iA^LT 

*/HMI S F ET&ffif&-tZ>mm tCnS!^^ fc 

w^^tt^^ic^T, mi 

SFET(OL#V>ffitES:»It5fc«>OTM», fc t 
rN©pl!>x;n 1 tcy >r Xtfsg Ai" BSit-T 

[0 0 5 2] fttC, 1 0>*ffi«:fc t itfH F 

it;ni!?x;n 2 <D#*B^BI« 7 nmSft^ff 

ley- hSHkBii 3«r»*bfc». *»*s<sifcNo 

«L3) o y-MMfcRi 3dS7nmS«*-e»<44i:. 
3<D«*tt:4:fii_h-c#S a 
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[0 0 5 3] BUte*-*-* 5fc* hiMi 

3 0±gi5ic:y— hmHil 4 A, 14B, 14CMt 
60 Mffil4Att\ ^^yt/Ul»I SFE 
T<o-»S:«j«U Stt«*K^cO««-CW:y- K*W 

wl) ^^y-fer/uil^fflM 
ISFET(Olft^aMMLt, L#V>fitm/£ 

10 -MfiHA (y-KiWL) ra±oBBHSf*, :7*h 

yy^77^ o#«ffi#T*at* £*/h^-ffi (fc t xj* o. 
2 2 Mm) x~m&£tiz>o hmmi a b&&xi?- 

Mil 4 Cfi, ^iaiHlK<7)n^-y^^MM I S FET 
fci^pft^SMI S F E T<7)#-£& 6 0 
[0 0 5 4] y-Mil4A (17-KSWL) ^o<tT^ 

y-n«uB, ucit ^i*tfp (y^) fc^ 
y 3 yRS:*»#s« 1 ± t c v d i6-e«a t, jfcwe 

itf 7-fK) Kirgfl 0 0nmmBt<DWmt V f 

rmxmmi>. ^b\^<D±m\cmmi 5 onmgs^v' 
y avSftRi 5*cvDfe"?«att», 7th^ 
* hii 6 ^isxztibnm*'*?— ~>?-r 

*figi-So ^y7l(t WNI@£<Oftk TiN 
[0 0 5 5 ] y-Mgl4A (17— K*WL) «B 

.to ^{gSfeto^M (w) 

KMK ^- Mil 

4 (7-KiWL) &A lE*^^*ff^Lfc< fcfc 
17- KfcaBKSrffiJ*-?**©"^ ^^rV^^(0±m^M 

[0 0 5 6] 1k\^. 7* b hll6 Zm^lsfc 

40 k, y-h«il4A (!7-F»WL) bM 
SUB, 14COTS^ii^hWl3 

ftt^r^aot, Hun/cy- bmtmi 3<Dmm* 

[0 0 5 7] ^{C, 0 5^^-rJ: nl?x;H 2 

CpIW^, fcirxf^B (^^^) ^^^Vff^i^^ 
5(? Ity- Mil 4 C^Wdl^n^^^/H 2ICp~ ® 



m*ffl.yo. tztz-tfp (!)>-) z^^^n-to^Lx? 

— Mil 4 B(Omm<DpM -)x;H l |- n" 

^•^y r u-f \z.**y±/umiRmM i sfetq stfjg 

[0 0 5 8] tfclC. @6l^tJ:5lc, ¥*fr£«l± 
CCVDStgfS 0 — 10 0nmSg(D^y 3 ^SEfkM 

2o^it^Lfcm> **y r w^vy =3^mtm2 0 

^ft^iri-sfc^tc, *>y ayiftBK:#tavy = > 
^{fc§l2 0(Ox y fy^i/- 45J;54xy 

[0 0 5 9] #C(C, y* V hg21 £Bft*Lfc. 

HI 7 (c^-TJ: 9 JBiaiHlKffl«ona!^3iyn 2 

LTpft^HM I S FETC0p + S!¥*fMI« 2 2 
(y— Kwf>-) SrJfcfifcU JS52tHlB&fig«<Opg!* 

fl^Ltnft^UMI S FETOn + M^^fr 

J^iZ20&M$cf-LDD (Lightly Doped Drain) «it 
Sr«x.fcp^ir*/ua!M I SFETQp jb^r/nf 
/UMI SFETQn«^^ 0 
[0 0 6 0] fcfc:, i8{OTfJ;5{C, MMffill 
|:K?3 0 0nnigSWSOG (SpinOn Glass ) §24 

SiMUSOG«2 4S:^yy^ 

i"6 0 If:, SOGR2 4(0±»iClRff 6 0 OnmSS^ 

ixy ny^f«2 5t*«Lfc», cosxy 3v»{k:K 
2 5^CMPfeT«Lt^(7)$B?rfJifkt5o $6 
v^y 3VSM2 5<D±M>\Z.mm.l 0 OnmgSOv' 
y = 2 6£*«i-5o wCOv-y xi yiftg2 6 

&\ cm p&x-wm£tiiztz\c± ctcm^!) =*>-m 

^yxyi«2 5, 2 6lt fciittf*^^ (0 3 ) 
trh^xh^^^V (TEOS) ££y — ^^f^lC 

6i:(UTP SG(Phospho Silicate Glass) KftjfSrift 

[0 0 6 1 ] :^J: 9 ***<o»H8'Crt:, y— M 
Sua (17— k»wl) *3i^-hSai4B, 1 
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4CcD±a5{-y 7D-tt^g^sOGg2 4 U 
fttffifttSo rtl^ctO, ^Mil4A (17- 

KiwD i^ottftftRRmo)^* 3/^y>f /M4#i6)± 

t5t*C y-Mil4A (17— K«WL) *5J:t/ 

[0 0 6 2] Jfcfcl, M9\Z.^-r£ y* M/^ h 

B£2 7 &^*?\Cl,tc K7^x y fy/^eyt;i/I 
70 RfflMISFETQs©nI*»ff««19 (y-*. 

OGl2 4»*t5 0 ro^y^^fcc, ^ya^l 

fkl2 0^f5^y^y»bg2 6, 2 5*;j;tfso 
Gg24Wx 7 fy^i/- hri**:#< ft* J; i%:0kfcX 

tt^T, ±E7^-M/^MR2 7Srv^^|c 
Lfc K^-f x^fy/t^^y ir^iS^/rlM I S F ET 
Qs<OnI*»ft««19 (y— K^y) o±«B 

ovy 3y»ti2 0 bmtmi 3 t s 

^oiSB^sv^^ h 7^—/i-2 8 «r«j*U 
V\ nl^*g®l 9^5R^PBiat5dSai<BiJtb*V> 

J;5^i"«. Sfc\ ^xc^^-m, v-y ^>mtm 
2 0ds»*ttlC3i ! y^>^sttaj:5**#-Cfi : v\ y 
-Mfil4A (17— KJftWL) OfiJStC^y xt v^rt; 
g2 0«§J;5Ht§ o ^ttlC<tl9, 7thyV^7 

/U2 8, 2 9^y-Mffil4A (17 — KlWL) tC** 

ut&es^-e^stiSo h*-/u2 8, 2 

9ty-M)il4A (7-KiWL) WLTIBI 
*ttx 7 fy^Lty-Mil4A (!7-Kj»WL) 

^0 [0 0 6 3] ft*3, m9{Z&rtZ>i/V =t>mtm2 6*5 
t tU { i/v ? ^hK2 7(0$ffi(j: x (Hi 8lc^-f-J:5fcJBffl 

Hi6tB*^i3»ta^y ^^mtm2 ssimot**) 

iZ^^ (»1S) M^tt^^o a 9 

[0 0 6 4] 7^- h M2 7S:B**Ufc 

^^r^oT. a^^h*-/i/2 8, 2 9 OJlEgBKBfcH 

»«Eftif«rBfc*+6. *<om. ^ ist? hzh-/U2 8, 
50 2 9(Oflil:BlBUS'OGi2 4 t^=.^^V^I-@ 
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ZtiZAK SOGI2 4I1 fJSiL*:8 0 OtggOv' 

&X$Z> 0 

[0 0 6 5] m i o^Tjk-rx o\z^ ? 

-^2 8, 2 9<Oftm^7?3 Q*Mj&~rZ)o 10 
3 0(t ^>®HfcJBl2 6tf>±^nS^*fc4& (fc t 
X.tfP (yv) ) & K-^L/c^gfav-y ^g^rCV 

[0066] mi nc^i-j: 

12 6(^±§Ptnii:2 0 OmngftOv/y ^ VgHfcJSI 3 1 

t«atfc«, MM«i^8ootstT«it 

£o '>U^S«3 1lt fc^r^L^^^^ (0 3 ) <b 

7" h 7^ h^yy7 V (TEOS) £*y — £0 

iW^y^^h^-;u2 8, 2 9(DjlE95^6^^y ir 

/«fflMI SFETQs(Dnl^»IiSl9 (V- 

[0 0 6 7] #Ct£ x Ml 2 9 f-. h 

^ h^-/U2 8(7)±a5(7)v/y ^^^{L^3 1 ?riiLt 

Bl£3 2 *|&i:Lfc^, il 3(^fJ:5^> 7^^/^ 
* MK3 3 ^^Clf: K^^^^-ciliailJSg 
W(OVy^ySftl3 1, 2 6, 2 5. SOGI24 
hmitmi 3^^it^)^ b\ZL£ 9, n^-t 
^;HM I S F E T Q n (^) n + 2 3 (y — 

KWy) CDig&K^:/*^ h*-/W3 4, 3 5 $: 
fl2/&U pft^/HMISFETQp^p + l^ 

s«2 2 (y-*> K^y) o±«te:=i:^* h*— 

^3 6, 3 7^Mt^)o 
[0 0 6 8] Jfctc 7^- h Uv?* M3 3S:»*Lfc 40 
Eli 5l-> = yK<tK3 l tDJig&K 

tfy vwkB L%>£Tfmm&\&<Dmim&m3 s, 39* 

*J*i-S. h%kB LtS£Xf%$im%lM3 8, 3 9^ 

SSl^8 0 0tiSt«It^ o #CV^"C\ TiR© 
JigRKRffS 0nmS£<DT i NR^^'^ y V^&T* 

f 20 Onm^S^v-y =»>^{b^4 0 £*C VD«fc"Cit 
aitt, 7;*- h i^y^ h^4 1 Sr^^KLTCJib 50 
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[oo6 9] v/y n ^mtm3 i ^±»i-t i m*mm 

Lfc@L £K 1 *8 00 ICS* tfRftlt 5 w i: 

T i RiTJftS i £asKJ£U nft^^SM 
ISFETQnOn + S^ftffi«23 (V — K U 
^y) (Ommt pft^/UMI SFETQpOp 4 " ^ 
M*ti2 2 (y-*, KWy) fl^ffii:^^ 
OOSB^t-teSfci^T i S i 2 (WVVJt^ K) 

3, P + 2 2&£xf77?3 oic»«tsn 

(t'^lBL, 21 1 SIB*! 3 8 , 3 9) ©ny 

L *WR/T i NBI/T i «T?**t5 - 1 1: J: 9 , -t 

3 8, 3 9 k& DOlST^^I^tS ^k&X% 

Z<DX\ DR AMWfiilieSrgffit 5 r ^ ^-e# 5„ 
J^i2l§ISS<Dm 1 /f ISHS (3 8, 3 9) ^t'^ 

»BLi:ra«<z)Eii»-e«tf;Lfc»^ictt, fgiafittsr 
^^ey ir/K^_bg(7) a i nmxm&i-zm&ictt^xffl 

ifllElKcOM I .S FET (nft^/UMI SFETQ 
n, pff^MMISFETQp) hWiim&Mk& 
mm.-tZ>^^?f YTfr— ,v (3 4-3 7) (DTX^f h 

So 

[0 0 7 0] tfy hj»BLtt, »»"f S tf ^ hi»B L i: 

MSB L ©BBHIifc t X.U0. 2 4 maa i t, 
[0 0 7 1] <C*5. T i S i 2 1 4 2 fi, I^^StCj: ^ 

TiSi 2 i4 2^^^{cj: 9*{bL, 

[0 0 7 2] ^Cl^, h Ui/^ hl41 Lfc 

^, 1 5 0 IC. ^s;hlSBL(OMSi»li 

IE^3 8, 3 9<DMMt^^ K^*— i^4 3 

B L^oJ:U^mi®ia^3 8, 3 9(0±»l:CVD6-eS/ 

y = >aftR**aL^a, r^vy^yiM^ 

[0 0 7 3] fttC. Ell 6 K^k-tX 0 \fy h|BL 
*5«tU I ^liEj»3 8 > 3 9©±»l:B*3 0 0niifi« 

1*8 0 0t, l5)gSMILTSOGl44*v/y 



*y>-^ mZffifr) i"-5o SOGl44fl BPSG 

^^S^iZitf^ <h^T*#So SOG^4 4Ji, B 

PSGKT^>il<!:£*i5ifb^ &m$<Dm&m*fr*iti: 

Tm\z.J&&£titi*"e}) i?/taIIRfflM I SFETQ 
V-*, V^iaiElKOM I S F ET (n^^^ 

/UlMISFETQn, pft^lMI SFETQ JO 

p) <Dy-*, Ku>r >^-&*ttS5F«»^5fta:»*ffli 

S14A (y-K«WL) *3J:V^— Mil 4 B, 1 
4C«t§^^ (W«) <D*{fc*»#J-CS5*> 
T\ DRAMO^^yir/U^J:t^ffl5a[HlK*«J5S:'t-SM 
I S FET<Dm&m<t&m$L'i-Z>Zk&X~%Z> 0 
\fy httBL*5«fctJ { gSlJiK»3 8, 3 9«nT 
il, TiNi, WBKO*{b*«l»JLTiail»«8tO(g;« 

[0 0 7 4] ftll, SOGK4 4(D±U\Z.mme 0 Onm itf 
®tffcffil4 5SrCMPftt?W«LT*(Z>«ffiS:¥ffllk;-r 

s 0 ^>y 3^ie{fcK4 5fi, fci:*: (o 3 )■ t 

fF7^F^^>7y (TEOS) b & V — *\Z.m 
[0 0 7 5] *it^)^ltlt KVMft 

BL*5<fctf»uiffi»3 8, 3 9o±a5{c^aga:^T*t 
i net* 38.39 <d -bSB^iiftiMio^aibS: jtm-r 5 

^*y-feyu*3±tf«jaiaKS:«|j*-*-5Ml SFE 
5i*C, tyh»BLi3J:t;SlIEj»3 8, 3 9(7) 

[0 0 7 6] ^tc, v y =3 :/®HfcJg|4 5 cD_L^i^^if: 1 

0 Onmgg^Vy n yg?M4 6 ^t^ 0 ^ <7» y 

= ^»fci4 6tt, cMPjsfe-ew*sixfci:t^!ti:fc ^ 
frisky =»y»M4 5©*B«>««i*«S:*itfi-sfc 

(0 3 ) £^ h7X h=fr (TEOS) <b£V — 

[0 0 7 7] ftK, Ell 7 <fc 9 fc x y* hl/^ 

^-/U 2 9 y 3 y»jbig4 6 , 4 5, SOG 

Bt4 4*5<fcU^>y ^KfbfllS 1 ^lT/7^3 0 
^^S^ig-f ^4 8 &1&J&-tZ> 0 Z.(D=r. y 

3>»fkR4 6 1 4 5. 3 l^ctt/SO 50 
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G®|4 4\Ztt-t%i/}) ^Iftl^^^^^ hdS 
/hS<ft£«fc 5&^#T*m\ /U4 8 <t tfy 

4 3dSJSI< BUix^v^J; wtt|dj:9, * 

So 

[0 0 7 8] JfcK, y* V M4 7 SrBfe*Lfc 

S££4£oT, yU4 8 0JSg{$tciimLy"c^^^ 

3 Oco^ffico K^-Y^s/^-V^SiS^^^ h 1/^ h« 

>U4 

RttiLfcSOGj®4 4 fcais/^-^^jBE^mSixatf, S 

oG^4 4fi, mms o ot:is<^^^^ y >-^tc<to 

4 8 0rt»lcS^i^*^S^7^i: try KSBL^V 
tf y h^B L <t «r+»lJ:«im]**S - i^-etfi©^ 

£o 

[0 0 7 9 ] g] 1 8 td^-Tct 9 

4 8OrtSC7 P 7^4 9lrMtS 0 7 , 7^4 9ft & 
150^7^30^ (Dfclfc&toffl-r Z> ^ £ £ c 

^mcto, r^>/3 0 t^y^A 9 k<om\z., mm* 

~t , it«f 9fflgt*f i ^ y t;i^I«fflM I SFE 

4 9li % ixy 3>i5{t;lR4 6<75±«FP(C, fcfcitfSfb:^ 
ttfr^tx^^y ^ lT^/v-*-;U4 8 (Dfa$%\cm-tz 

[0 0 8 0] fe*3, ^^^4 9(1, mifES<bf ^^M^ 

[0 0 8 1 ] HI 1 9^^-TJ: ^^^4 9*3 

yW^-^A (Ru) Jg5 1^fit5c SJ^^ltaSO 

5 1 fiaicTWaSirfcSfc^-efcSo SlSBSih« 5 0 
©I«iSnm-5 0nm8II:tS:l:^f5. * 
fc, ;Uf^^^i5 1 <DKS«, fciiffO. 5Mm^t 
Sit^tS. /:/:U :O0.5/ima^fIll T 



£5o RjftBSlkJl 5 0 fit, ^y^fefc5V>ttCVDfe 
KJ: 0 w 4*3, KJCSBSihJB 5 0 

#«<0«fiMfr^ra:4<, 4<Tt>«fcv\, 
[0 0 8 2] /UT^fr-kRS l fit, ;ur^^$:^-f 

»#**-f*cvDtttei9#rt-e*6. 4*5, 

[0 0 8 3] &tc, 112 Oic^i-J; /Ur^^Al 
5 1 ±l:7t h hK5 2 ^ML, wO^^-hU 70 

i^KihgS O^rfc^Xf^R I E (Reactive Ion Etchin 
g) ffiSTflavvCscyf-i-'^U ^*t5 0 C10«t5lCb 
TSl5KJt»5 3 4oJ:r//u^^^^^5 1 a*bftfiT» 
*«5 4*r»*i-*. SlEBSit/i 5 3 fit, »^RWi-fi 

[0 0 8 4] 7th^Fg5 2»il/; 

0nmKT^»fk^V^/P||Jt5 5Sr*8|-rSo ■Mb*>'* 20 

/ms 5 fetitf^xh*^^ 

(Ta (C 2 H 5 O) s ) *r*tr^«rlW»itf^4: U 

5 5 O'CWT^igm^^ (fct £K£ 4 0 OmT o r r ) 
*/HK5 5 0>»&K:ra:. Ta (C 2 H 5 ) 5 ^(D^V^ 

[0 0 8 5] ^Oi: ? Ic, mt?>?^m5 5(DIJ?4- 

ionmHTit5witi*), mz.mm-rz>mt?> 

hu^(OfiS, ^/^^^ p ^(O^f, ^,g<£> fail £13 6 
:i^#5 e »ft^V^/H5 5Srl!JCVDS 

[0086] mtz^f^ms si^Mia 

V^T 6 5 0 < CJ^±(D^.a^#"CtTt>tl5o :^6 5 0t: 
Mf? 5 fc<txJi, »*#H«K*3tt5, » 

i^t7 o o^-s 5 ox:, t&m&in 1 o^i 

IS6 5 0^-8 5 0t, &»$p H ll#~l 0#tf>^2 

[0 0 8 7] ^tz. mfc?>*/ums 5<o&Mm&. & 
<t&m$L\ciortz> 6 o ot^Toias-e^i i-«a*fr 50 
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t>titc'&. *m&#x&m^\c&rtz>tiimffi>m6 5 ot 

5 *&3B* BB 1 55— 1 0 #<z>*fl=-c<z>gi 2 #L3 
K£ 9*?? w t t>T*#£ 0 fc*^fitii5fE<Z>» 1 *5<fcU^ 

&3ii&S 650 1:— ssot, tean#M 1 1 0 #<d 
tciio ft -s, tola* 3 0 0 5 0 0 toi 3 * 

fcfit, S$#i^{:^(t5Ml%5 5 Ot-6 oot 

[0 0 8 8] dtf) ct 5 ft 2®»0>#iSfcJ: SJSfifttt. 
TW«ffi5 4<DK{k^BaHt454&^^ai,"e*>*o o 

«, T^m®^^^tvftv>ssi-®^^ft*f*T^ B 

*>Sv^fiiS?tci, T»««*:iMbbftv^aaElc«J?»^ft* 
«=-C»<b^>^/HBl5 -t<o«, *fiH4 

#H«-e!»*Q ! a*fT?-r.i:*s-e#5 0 «^d»4*fl="e«) 
■Mbttsowi: u-tfit, ^-✓^H«^*3ft5 4 0 ot 

[0 0 8 9] CO&fbfflSfct, l»fi^b^J:«9l8^-r5Se 
»fb«fls#>'*A«5 6 

aT*5. 4*3. tt*#H*S:«*-r4ift{b^^oBMb 
•9, »*J:»9fi-»{b-a*(^^s*aaiaftttfB:<"C 

[0090] z<D£5\£mkf£Wtt&vz>mf&m\c£ 
zm&it, fcsv>kt, iisfifbi»ffla<D»^K{b«ia*^: 

ttifcfliteaSrtTofcfiloJSfi^b&aa*: l 0 nm£lT<£>ffil 

i¥ffl47 f -^^o^Tf^^|ftPJ-r5o 
[0 0 9 1] ft^ s 122 tc^i-i 5 tc, IS4fb»fby 
^^yHR5 6±^KI¥l 0nmJ[^T^m2(Og&{b^ V^/U 

5o CO«t5l:ttgf 0 «fb^^^^K5 6, 5 8^ 

e> 4 s je^sias 

[0 0 9 2] 4*5, *20K<b^>'#^Bl5 7H ^{b 
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>'9/i>1£g i &tei$.&ixx\,^zm-&i>sibZ. ^(Dkottm 

wt{k*>*A'K5 *«>— arums* v**** 

&*-atsT*jvy 7 7,Wkbt£K> , ®Ht*>-*yHg|5 7 £• 
M it L T «r£ fbK ft * > # /UK 5 8 SrJgfifcf 3 IS t£ 

[0 0 9 3] ro^plc, M2©ift? y^*85 7 £ 
WfflWtikfi^?/um5 5 iridic 1 0 nmWT©Ift- 
»j*U Z0>Stit9>9^5 7Sr»aft;l,T«f*ft;» 

g5 6 i|l]«K*Nl{fc8Mfc*;'*/HK5 8®^F u^co 
[0 0 9 4] Sfc, ^WWViS'yUSSlr^ft 

titzmik?>?^m& i mx-hzm-s^itm Lttti 

5 8W-ffi£i£*LT^L;fc.»rE|g|T?;fcS 0 12 2 3 
Wry? ivlfc&omm-S 9Sr*-rs*s, ^ifflfi#5 9 

t?iS-r 5 C irsjS r y — ^SfficcD^^;*. 

-C3b5ift#5 9 V-^/l^S 6, 5 8(OM 

[0095] £i^iiiJ&£#f*-f 3*S i fift8fc'fb* 

>*/HBS5 6, 5 8^*10nmei7©ISTMS 

*M4#efc#£nfc«Sft{biMb* v*/Hg|5 6, 58C» 

[0 0 9 6] $ b fc, *^lSro^ffiro^SiteigySf4SSt 
fcaeSflsSMt* > * Arm 5 6, 5 sroant b-r«fiic 
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[0 0 9 7] fc*5, SiMfk?y^^i5 8, 5 81: 
*D^.fc^J?0* 9 3gftiffe*i^<OISJ¥t±, 10nm~4 0 
nm05©fflir-T5C: i *nM(D&mX'te, T 

^mm(ommt^\ ^ofc*, m^itmt9>9^m 

5 8, 5 8WSJji«ro«^^J;i3Sfi^8SSr«^;-Ct, 
w©fc»feft{fcl*fl:*>'*n'«5 8, 5 8©aii©I 

[0 0 9 8] 85ISUfeK<b^ V^yU^5 5, 5 7 

sriissfti-rafRteatt, wist i s i 2 14 2 

^ £«]*J-f 5 !&ga s 9 0 O'CWTT-ff 5 d i: ^ 

» * *^jg<D^ffir*(4{5mroi^«iat 8 5 or 

HT-C*!l, TiSi 2 i4 2©««ftSr»«nJt5. 

[0099] £fc, mt9>?^m5 5<Dr*f&mz, r 
umms 4<o«ffi(cT^mn5 4&fl*j£-r5&jRfct;t 

•9, mt9>9/^m5 5 ro^sfk^ao^t-, tsis®® 

itmt9>9^B5 6 . 5 8CTS^hl/^*^4t 

1\ y-^misft«r{6MT-^s„ mt/i'T-VA.i-z 

40 [0 10 0] 3|E|IJ6<DJglifC*J^-Cfi, BulSLfc 

y^;H5 5tJ<tt/Ta5S1S5 4 Sriii®LT7 ,, 7^4 9 

roRjc*ffliffl-c#5. coi^m, ^7^4 9 1 T&nm 

5 4 t ©««»tt«rte <«»U7'9^ 4 9 tTUm,M5 
4 t «>m««J*»»©««(ttS:l6i±i-« r t riS-Ct So 
[0101] m&itWtit9>9^5 8±izmit 

so =3-9>m*mm^. S2 4ic^-r,t o^t»um.it^9> 



^6 1 joJ:t/±g(5m^6 2 ?rJF^-t-5 0 ^te^VJBI© 

t/l/SRfflM I SFETQ s ^ C *U21it?Ufc»RS tbfc 
[0 10 2] ft*J, ±35^116 2 £«/&r3*TO£ IT 
[0 10 3] 7* h hme 0S:»4L^ 

i:W4 oninaflEws/y 3 yRftute 3 **at5. > 
!)3ySfbi6 3H (0 3 ) krh? 

xh^^>7^ (TEOS) t^V-^^^iCffl^tT 5 
7X-7CVDftf«at5c Se>tCSOG«6 4Sra* 

DRAMm $t%g:i6 1 KR«*<Di«iV^J£Si& 
[0104] #cfci\ m 2 6 tz»-f J: 3 V uz?x 

Sga^3 8(0±g|5(DSOG^6 4, y = >-|Mtl(t 6 
3, 5 3. v^y =>KfklR4 6, v/U^Ml4 5, 
SOGg4 4*3«tl/v^y ^^fc§l4 0»4t§:t 
KJ:^ 5 «r»«i-4o IrH$K:± 

gi5m<16 2 0±gi5(DSOG^6 4, V y = ^MfcjkBt 6 3 

^/^^6 5, 6 6<Dfomc-77 ? 6 7 £ 
TKfifcU fie^TSOG»6 4<D_L«BK:3S2JlEil6 8 £r 
^7^6 71^ SOGt6 40i«l:^s/ 
y^ST'lfl 0 Onmgg^T i Ni^i#St, £ 
<b^cD±S$K:C VDSt(W5 0 0nm§ J g©Wjg££i£ 

6 5, 6 30rtffl5Kgi-rc ttC<t t)?gfigi-5o ^2^gB 

HS6 8te N sog^6 4 0±S^^/N^^ y y^fet-i 

J? 5 0nmiS(OT i NJg, Ml? 5 0 Onm^S<DA 1 (T 
XZ.tlb<Dm*'<*-->>yLXMF$ l ^Z>o 
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[0105] mmmmm&fr^x%z3mmm* 

xm&tstitz'< v >~<- > a >-m*mm-tz>t>K *<om 
eu: co islets, *nt6(ojK«8^DR 

[0 10 6] #*5, *3»B»*3j:V*ixlc»tt-rs^ 

SFflif6i&K«, fctttfR*3 0 0nina«(Z)i/y3y» 
flSHk KJ94 0 Onm^g^SOGJ^OcfctfJgff 3 0 0 nm 

jo sgcov-y ny^gx-Mt^^o ^y^iMta 

li, fctX-tf^*^^ (0 3 ) ^Th7^F^r^>7y 
(TEOS) ^y-^^M^f:/7XvCVDit 

[0 10 7] *MIW»»fcJ:*btf* ^*^J^6 1 Sr 
tiAlktHitf^fjlrms 6, 5 8(^2ga^K^i-6fc 

±«B««6 2 iTWWBS 4 £ <z>ra<7> y -^msfcSr 

(£«U D R AM© y 7 U jx Wtt8it?# 5, * 
It. fe&itmk* >-*/H«5 6, 5 8ltt*Mkf>9 
^5 5, 5 7C0i#«cirMf a ^<b^#JKr<i:^^^^y P 

^ Sr^ftr (*mm<Difm<Dm& 2 v?x) notz 

U Siffille i<7)®l5C£ft±T*#3 0 ^^{^, ^ft 

*6^JK6 1 «r»*-r*«a<k»{b:^>'*/HI!t5 6, 5 8 

*6^6 1 Ogf Sr«^«lcS9^ LT D R AM^ttlE 
[0 10 8] ±1E3&**. 12 7-2 9 fc^Lfc-r— * 

1 — 3 ^T 1 7 7 P ^i^:oV>T7^- /U^S^tT^?i 
V^^^, 4 5 0<lC:fc<fcU<8 0 0tO7^-/UM^ffo 

^ S62 ©^©^tC^XS^^ftf 5 r i: Lt^ 
[0 10 9] CL(DJDtJC£*«*©te*^e>H xTv-f&to 

mm. o*^, mt*>'**m<Dmm3mkm&ik<DT.m 
<DmvMi,%i:&mm-tz>\c i Ltcfr'ox^ mfcjj&i&T-t 

ffl^ft^T-c^y-^^ffi^ii^D^its^^^ib^sc 

5(7 ftftLTtt*ft»ft:^V^/Hlt5 6S:»iaL*«>a$e, 
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n moBwwBMt* >*s\»m&mm itrn^iM 

[01 10] <C*5. BUE6*OH3e*2fett. 7 3 0 /1 ml? 

£<£>v-y 1 5 nmmmo&Biikmk*^* 

^x/Nl®^gtt 2 0 0 mfCl/:i, JfiflMfcK 
[01111H28fi, Xi»SSt*a««^S«t*'r-^ 



70 
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JHV\fc:7-r yy-^yt ^V^S 0 4*3, *HiSo^S<^ 

f S LX- 2 0 0 0£/8V^c o AWXiCfiCuKa 1 

7*-*£JEWc 0 xtt(DtfcUJia*Na itftffiSSrfflv* 

[0 112] ^OX*SW*a3feOte*4:*l^*+ 0 
[0 113] 

imi] 









97^^ 




(nm) 




(nm) 




1.568 


6.70436 


0.400 




5.822 


8.65277 


0.899 




6.078 


8.77475 


0.227 




(13.468) 


(8.4809) 


(1.576) 




13338 


8.74630 


1.089 




13.712 


8.94992 


1.025 



[o 1 1 4] ±m\z.^-rx ur^iitM 
taw :n», i^^y^xa-e»**nfcHr*fls»fls 

A S g£<t * > * /Mg|0#S6gJi Ofi £;frD * fc h <o & 

<Dyy*x t%x.e>tt. -ix£ 2 ^7°fe5v>j3:3 * 
^y^JtKi-tttfl. 5 7 6 nm^gll. 5f»K;*:# < & 

[0 115] dtUdjPtU 2;*^ : y:7 p &>5W;£3X^;y 



5 0 £?c, BM6fl[ttl^7 1 y7 p xa^Jt*L"Cie<, 9 
Rffiftasif JDU 7 7^^tt(STrs«lSj^fcSo MAS 

[0 116] ^^f), 2^^^^fe5V^fi3^ 

x * yistffM £ ftfcisiftiMi: * > * Asma r> h m 

[0 117] @2 9lt l*^:y7\ 2 Xy- y7fr>Z>\^ 

{b»fk * > * /hr# y - ^ mm z*tx^z>^t& 

7 V^*JV^T#y— ^«SEffitt, l^r-yT'II^ 
K#j0. 9/i A, 2 7r-7/Il^raO. 1 1 /i 
A, 3^f ^yiiWi^O. 0 6 // At'fc^ 2 * 
5» f^^fc^VMJS^T ^^iS^I^Cft 1 ^fi/yi 



<d± — ^«flcis:«osai*ttDRAM^*5Jt5 y 7 

U y S^B^RB* 1 Oms e c^ib 2 0 0ms e c 
[0 118] **5, *Hlt<Z5»ffi^*5V^TSa*6»»6 

if*. SSiftM^^^/Use, 5 8 4>2JM(JnH& 

toii9] (mm<Dmm2) m3 o^m3 mm jo 

(DKm 2 (DDR AM(OS!5tX@C0— ««:IfiJ|J!fc* Lfc 
[0 12 0l*jBS©»lODRAMtt, -t^EBHSj* 

rtiig-t-sic^srifct, nfls<o«»ioi»BBtt>raa 
[0121] ^mm<owm2(ODKAM(Dm^m^, 

S 0 *6»l»6 9tt, fcir^tf^y>- (0 3 ) fcT 1 
Y^ri/i/^> (TEOS) <b — X # * t^fflv^c 

[0122] B 3 l ± 5 KJSKJtJl 7 

l»iV/^!>AR7 2SrJiI»:i«^-r5o SlSKihJi 

it*t5o 30 
[0 12 3] H]3 2{c^i-J: 

O^fBKilftUBt 7 3 lfi«K7 3»:, «70 

[0 12 4] ft Id, H3 3 (C^-TJ: ^ ^»I7 3*5 

xrjm7 o<Dmm*&<mmm6 9±<n&mm±m7 i 

S P »7 0Ort»^»#^5l6iftW7 3tt*>*y 

XRfcffi±m 7 lte£XfJi' : T~'} J*m7 2d^46T«fP 
1)17 4^®figSlxSo 
[0125] #cK % 134 t^^-r «fc 9 IC, 1 

<D±m\zm<k*is*^m7 5&±§«-t-So 

[oi2 6] £ nmnmi&KD&ikfcmk*^* 
j^ms e<nm&tmm^ tt^^Pg7 5i:wi 
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[0127] U 3 5 <fc 5 

V*/Uffi|7 6±HS20Kft^y^^K7 7 

[oi28] £ mm<Djtm i <D&&vcmt? >9 

;*5 8^^IC, S<^y^^i7 7|:Ml 
**LTw*L«:»4{bU #«ilMb* ^*/MBS7 8 * 
^i-So 

[0129] ;i xsra:, mm<DMmi tiz&mm 

[0 1 3 0 ] *H5S(7)?f^2<7)DRAMtCj:^tf, HJS 

#s Q «ianiKffl«*-jfi»iR6 9^^$ttrv^ 

Srl»JkU *2|EH(D»||, *>5VMi7*hyy^7 
[0131] g| 3 6 b — £ Aflg 

7^^117 9 4r?gj58;L-Ct«fcv> 0 :©S^, mt^y" 

B«£it*OLTg«m^fi£il*DT*£So fc*3, TSBm 
i7 4(Di®«»lfi, 

Jtfc-gHbXg^f (N 2 O) ^/X#i^W7 0 0 
lOmi n^#aM3®^r^^-C#So 

[0132] (nm<Dffim 3) 137 — m 4 4 n«g 

OJgffi 3 COD R AMOS!i3§^fe(^-0g€rXS|lllC^ Lfc 

■^coffi«jc:ov>Tco^L-rv>Sd^ -toft&^SMtffiji 

[0 13 3] *»»i3^DRAMIt tS#^«ffi 

So *HJfi^»llB3<DDRAMO»ag*fttt. ^$£<£>?g 
«1 {cjottSEll 7*-COXSi:lRl«R-CfcSo 

[0 13 4] HiEWglfi 1 (DI2 1 7K*5it6^yu— * — 
^4 8Sr»«Lfc», 7tF^hg4 7^iU 
#^f B vy ^^^45^7^8 OSrJF^-TSo 

«t OJgfig-f-So **3, ^^SOioM:*^ 
= >S£{fcBl4 6 ±Jci/ y 3>*{kR 8 l Sr«jfi-*-3 r t 
^^v-y ^^lftl8 1 tt, T35®®£g 

ffiV^SCl i:^-C#S 0 
[0 13 5] HJfi^?B«B2^*3ltSia3 oic^-r 



31 

ihS 7 l*5«fctM'7^*A«7 2{Cftx.T^f B «^>!; =J 
>-BI&i#«U Htt^S2®B3 2i3«tWH3 3OT 

(03 7) 0 roxyfy^R|:^y 3 yl 

[0136] 03 8 i^^-r j: o \z s *sr>y a 

aV'BtS 4l^8ii-So £ 9 . 3*:R<D^y 

A8 3^S a B ^>y ^S8 4 t^f)4ST»M8 5 

SrJKfiKi-So > y 3 8 3 tf>@f± N l^50nmit 

So 

[0 13 7] frjo, *tt<0^>» aV**8 3«fiEl:*3 

v>t, e«suft«^»#«««<D#SEtt, *>y 

#*JT> y^^!8 2 <D^® Srfflf}*tci-S w £ u 

UV (*^») *5±W*>^>' (0 3 ) ?V H 
F^x^y^Tni^m^o *fc, huI5 

[0138] tfcK, HI 3 9 Kl^f X 0 tz t X-\$T V 
^e~T#ffi^T*7 0 0^—9 OOt, 1 — 1 0#fHL 
»*Kli8 0 0 3 ^^^Ml^rffi L 

MtSo '>y^VHt:l8 6«j?fj:2nm^t^ 0 

Tamils 5 kmt^>^^mt<om^>v =*mtm 

#<ffiT£i*rT#£ L< *v\ Lrt>U *illtetf>fl2^»-e 
A 6 w i: &-*jmx*hZ> 0 
[0139] tfctC. 040 (c^-r ct 5 (w. HffiOflgflR 1 

^/hk 5 5 ti^as^urKft^ v^/uiR8 7 

^rMt^o ZVtZisV =>mitm8 6&Mf&£tlX 

[0140] sck, 041 {z.7jk-f£ o \^ nm<Di&m i 
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/HI8 8«r»«t4. ^Otfl:t^y ^yfjbis 6 
[0141] gctC 04 2 (C^-T J: H^^^flg 1 

^»ft*^*/u«5 7 tmm^Lxmit^^^^m8 9 

MMft^y^/Hs 8±tcMt^ 0 ^<nmt 

2 sum 8 9fi, fe&itm<k*^?/i'm8 8±\zm& 
zthztzfr, — m<o^ frf&&&&±vx^z> 

X$Z> 0 

[0142] 04 3 tc^i-j: 5 t-s Hi£oflg|6 1 

;H9 0!:Mt^o rOj;5^bT^y ^yltt8 

6, gi«f^>^^8 8, 9 Oft* 

■ 9 1*»rtSftS. & H H «l^y^/«8 8, 9 0 

[0143] ±iE£Dfa^s{- i:^>y=i ^mtm 

20 8 6dS»{fcSttTtt*«I^vy nV'MffcBli:**** 
[0 14 4] #Ct£, 0 4 4i^^-TJ:9lC, Sfl^^K 

[0 1 4 5] TSMi;ffi8 5<Z>S 

30 xmx Lfcis*fls»ft# >9frm*wimcr saunas* 

««8 S^i^y xr^^f 0 8 3^«tSBDi£bdS?g^*^TV^ 
S®^tc«, y— ^«*OitlP36S|B^:$ix5^ *HJ6 

9 i«c*rsfc«>, y-^*«C*S)b*«jli: 

fll*JL, y7U^i/a«^fS]_bLTDRAM(7)^ 

[0 14 6] (mm&mm*) 04 5-04 8 mm 

40 fcSrSiT&So 

[0147] *i\ 045 ic^-ri 9 {r N mm<omm 1 

1 0 1 (D^mzm*&mm&<om 1 02& 
xttomi 0 2rti^^y 3 v»ft«i 0 3 zj&f&'r 
5o »io 2^ 5 tu ; ^y ^ySftjRi 0 3<Dmm*nm 

&ti, m*ftmmm<oz/v =>m<km7xw*titzm& 

I1040MH HI^l3^vy^yHt:l8 6 

50 £|B18HctT?o 



[0148] m46 o \z s *m#&i& 1 

SU rix«rte*ftUrte*<b»fb^>^/HBtl 0 6Sr 

^tb'^^ H e B {t:Lr^f a {t:^{b^^^^8 8, 9 0?r» 

«t5Ii^dtfc5o vynyt«l0 4^J:t; 
jeSft»ffc*>*/HKl 0 5. l 0 6 teSH-t&91-rs J: 
SFETQ(D^-hiteSlii5tOt**)6, 
[0 14 9] rc^J: 5»c«4ft»fb*>-*/HH(i 0 5, 

m<nmm*m< it h >^^mwt(D^±^^m-t s z. t 

t>X% So ttJtffcttfb*' V^;l/|Bl 0 5. 106 

So 

[0 15 0] 14 3fc, *SAfbBHb* 

B B 0 «ft^>^;HiO5, i0 6Srxyfy^lT» 

mmio7ts£xfitg£k<kmk?>'*si'mio5, 106 
[0151] h has*5 ctt/y— hm^ 

10 7 ^^^^ <t It^lrifigC^tyaAL, 
*»fMI*10 9lr»*ta, *ti. illcvjayi 
fbBt* fc tt^a ^ttftKfeiMI ltd tt * ft* tt^ v 
^>y-rz>Zt\zJ: <9 tf— MUl 0 7<DMm\z^^ K 
i?*-;i/^-tl 1 OtMtSo £ibM> 7tFl/ 
MR, Mil o 7 *5«t^>r K**- vu*'< 

L> 1 1 1 frflMW- 6 0 10 9, 

l l otev^^s LDD«ig<7)y— * • KWyiig^ 

[0152] :oj;5f:LTMiSFETQ«^ 
So cco^s JimttlUltr^AU. l 

1 l^»-rs«l«iaj»S:?gfiS;-t-Swi:^t?#-5o * 

So -*tb©KMttll«liO»«Bi<o*iJBiaift«tra« 

[0153] 

3IS10 8 SrJSifblMb* y^«tMt5f:4()t^ 
■HF*J*< T-#So ¥**««oaB*9Hb<D 

& h i/*frMM*$L C S r <t 4 < IBSffcKfb* v*/MBt 

<oy- moum i o 8 -e*a-c# s 0 
[oi5 4] y- hteili o s&feikikmt* 



(18) #P 2000-12796 

34 

i£B<ote^£ft_hT-#So 

[0 15 5] £fc, WfifblMb^^/HRl 0 5 

ffssi o i t^ra^^y ^viMi o 4*mj$t£ti 

*©|Ro*i«tSl 0 10ia*J^kSrB5Jl:T*#So ^ 
70 tl\C£ *)M I S FETtf>ttfgSrf6]_bT*£S 0 fc*3, *H 
Mi 1 0 7 C^gS = y§rfflv>t 

-et s D 

[oi56] (mm<omm 5 > g49ii, mm^mm 5 

[0 15 7] *XH0»tt0KttSBtt* ■Mb*:'**' 
K«r*ric-raJB 1 SiSS I20i, BHb* >-*/MRt::JR 
&3aS:fi 1 5*2RlSSl 2 1tS:tU * 1 K*S^ 1 2 
20 0 t!2SJ£f l 2 l ittKSftiSii 2 2tcy— 

Sr#BSLT^S 0 

[0 15 8] JBlKJC^l 2 0*3J:VJB2SlCai 2 1 

ft J: 9 f»at-r S fc «> olM^ * £ ffc«i- z^&zmir 
So Sfc, I2SM1 2 lO^^#tjt&««tcfiK^, 
-^{bz:^^feSv>^^-^>^<o^{btt^^^fcf^f£ 

^ [0159] n^s&^i 2 2 tat ia*u*v^y— h 

/^iLTn^KD7^112 3«8^, n — 
KD^H2 3C(t *tyhll 2 4, 1 2 5« 
I^5o *tyhSl 2 4, 1 2 5\Z&&* 
ir* MCffiy9£ftfc*:c^l 2 6, 12 7#tyhStl 

So 

[0160] fr*^ 126ft *tyHl24^o 
-Kny^il 2 3Sr^LT*^»aiSl 2 2{w»A* 
tLSo p-Kpy^il 2 3 tfttJtffi»«3flSfT 

ton. 2 2^tt*aiiSALiv\ 

40 ftM&mmmi 2 2, Sl^il 2 0*5<fcV»2RJS 

1121 <om^s^H<^$tLSo 
[0161] K^ae^^i 2 2i^aiA*ttfc93i^ 1 2 
6 ft 3? 1 120 fcssA s i%xmm<Dftm 1-4 

x*®m\^tL&i\zmk* >^^mtmm^ ttSo 

^^^1 2 6fiSlKiSSl 2 o^bl^ii 
2 2^^LT^2SIS^1 2 1 tC^BA^tvSo ^2^ 
^1 2 1 fC^oV^Tfi. ^xaI 2 6 ^^CO^fii 1 —4 

HSo 

[0 16 2] St>l:, *1 Sl£S«Cj3*tS»{b^ 



{fcfc*^l»0SSU£.fc*XSfcSm^#5. wttKJ:*) 

^Tffit<C«9, wtbSrfflV^DRAM(Ottffi*3-«tt5ffl«tt 
Srlft.hU ^ttSry-MftlWKOffl^fcMI SF 

[0 16 3] «*ft»{k*^^yHBI^»rtS*t*:i>a^ 
1 2 611 JfSJR^l 2 2d^cz — Kd ^^^1 2 3 

[0164] &*>\ XS|R£i[ 1 2 2 Mf* ^^i:l3g 

j£^£«lx.. r©IB3SJKa[K:*5V^**©»lli3*fc 
tt 4 -ettW Ufc > y = >«fUttr»*t5fcftOtft» 

®^ffott«tv\ c^fb&yite, $i^Mi2o 

WM1^5fe/coTfirt)tl^) 0 K£J&i£^l 2 2 

MMcDBm 1 - 3 -ciftK Lfe±»«fi6&fl|fi8;-f 

[0 16 5] £l±. *«W#*-J:or<t*ixfc»W*:* 

[oi66] nmomm 3 ^*5v^tkw i/cm isfe 

Tfj\ DRAM©^*yt/Ul«fflMI SFETCtffl 
^5rittt5 0 ^52IIIK<OM I S FET 

[0 16 7] HJE0^3<DM I SFETIifc?) 

9& fciitfsRAM, i^itftx^l 

[0 16 8] 

*«4t©|:J:oT#e,ft5»*S:IB*l:S«tnBH 

[oi6 9] (1) mm&*#-fz>kkh\z.^ v-?m 

[0 17 0] (2) ^fi«6i&^* h U*. ^®^/u:7 
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[0 17 1] (3) DRAMOy 7l/yV*#tt^(| 
[0 17 2] (4) HM^y-hW^IIW 

[EI®^fB*^Ift^] 

[121 1 ] Hf ^1 1 OD R AMfc»fi8 y 

70 [0 2] lllB<D3fglfil<7>DRAM(0^ffli[HlKBIT-*>-5o 
[13] 11(0^1 1 R AMWMlgO-^^I 

[0 4] HJfi^^l ODRAMOSijgxao— 0iJSrX 

[0 5] Iffi(D«il^DRAMWSi|Ig(0-^§rI 

ams^u^wsia-c&So 
[06] nm<Dxmi ©dram^i!®iso-ws:i 

[0 7] HJSO^IBl (ODRAM<^lSatxao— WSrX 

^ adfc^Lfci»ffi0-e&£ o 

[0 8] Ift(7)il 1 R AM^)lgIg(0-M5:I 
aWS^Lfc»rS0-CfcSo 

[09] mmnrnmi <ddram<dm&jlu<o— #j&x 

[0 10] MM<DMmi ODRAMcoKitxa^— 0112: 
xa«S^LfcWrffiET?fcSo 
[011] I*^S 1 ^)DR AM(7)$!igIg(7)^i|^ 

xerafc*Lfcw?ffi0-c*>s. 

[012] ||J6^1fil(Z5DRAMO»aaxa^— 

j<? xanHtc^L^wfffia-cfcSo 

[013] HlKO^ffil<ODRAM<7)»igXa^— 0»J* 
III i- ^ L fc BriS 0 T*fc 3 o 

[014] HJfi<O^Jgl(Z>DRAMO»jgxa<^— 0S* 
XS«K:«LfcWiEH-0*>5. 

[0 15] jMS^ffil^DRAM^fititxa^— 

[016] nm<Dmmi<DDRAM<DmmiL&<n—m& 
xans^^ufe»rffi0-cfcSo 

[0 17] H2i<£>^flg 1 C0DR AMOSiigxao— 0iJSr 
40 XSWJc*L*:»ffiHT*)S. 

[018] ||JffiO^|gl^DRAM(^5!iigxao-^JSr 
XSJil:*Lt»rffiE|-CS)5o 

[019] 2%1&<DJ&1& 1 <£>DR AMOilligXao— #ij£r 
xaifiK:*LfcKffi0T-fc5o 

[02 0] HJfS^lglCODRAMOSagxao— ^J* 

xe«SJ-^b^:BPrB0-e*>So 
[02 1] mM<Dl&m 1 ^DRAM^itliCO- 

xa«s^^b/c»f®0-es>So 

[02 2] SHftOJgJ8lODRAM<308fafixa^— WS: 
5(9 IgHIOTLt»f®iTfc5o 



[B23] -£M(Dmm 1 COVR AMCO^ial^iT) — 0ij £r 

xa»^bfc®r®0T*£>3 o 
[02 4 j Il^i 1 (DD R AM(DSlXi©-«^ 

[02 5] j8J6«)»llil^>DRAM^»axa©— «fr 
xa« IC ^ L fc »f 9 0 T* fe 5 0 
[02 6] Utt^ttl ODRAMOlitlg^)- m& 

[02 7] «*{fc»{b*^^^KoBtJS*<D»|3ett*S: 

[028] xm^^mfe^frMm^-? z^-ty?? 

T*fe«9. (a) «1 ^xy^i&^Sr, (b) (2 2^^ 
[02 9] 2*y->y7&>Z>^YZ3X : ry-7 

xa-c»rtsttfc**fl2iMb# ^^yuato y 

[03 0] 1 2 (^)D R AM(^lgIg(D-M^ 

XS«fc«Lfcl(rWIHT?fc5o 
[03 1] SlCOM 2 (DD R AM(^lgXg(0- 0J& 

[03 2] jllfiO?KIB2 0DRAMOt!iSXS<D— 08* 
xaiRfc * L »r® 0 t?fc 5 o 

[03 3] HJ£G97f2ti2tf>DR AMCOBJigXgGD— 
XWHfc*LfcKra5H"C*>6. 

[03 4] ilOii 2 R AM(Dl^Ig©-«^ 

[03 5] Xlft^l 2 OD R AM©»aiS©-fl t 
XSBS t- Tjk L fc I$t® 0 X'tb 5 o 

[03 6] HSEO?^fi2 0DRAMOS!3gxa^ffeO^J 
*XSWfc«LfcWfl5H-C*>*. 

[03 7] HJfiC0?glB3(ODR AMOKilJiSW-fflSr 
X»«^*Ufc»iHB|-C*)5o 

[03 8] Hffi^^3^DRAM^^^ftco-^^ 

XSJK^^U^Wrffiig-CfcSo 
[03 9] ifi«l3(^)DR AM(0fi{3t*ffi<Z>— 0«Sr 

xam^*ufci»siH"c*)io 

[04 0] l|jffi^ffi3CODRAM^Sijg^feO--fii|Sr 
XSW^L^Wrffiia-CfcSo 

[041] mm<D]fm3(DDRAM<Dm7&jyfe<n-m$: 
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